
Source URL: https://www.cirm.ca.gov/about-cirm/publications/pnpase-regulates-rna-import-mitochondria

California Institute for Regenerative Medicine

PNPASE regulates RNA import into mitochondria.

Journal: Cell

Publication Year: 2010

Authors: Geng Wang, Hsiao-Wen Chen, Yavuz Oktay, Jin Zhang, Eric L Allen, Geoffrey M Smith, Kelly C

Fan, Jason S Hong, Samuel W French, J Michael McCaffery, Robert N Lightowlers, Herbert C

3rd Morse, Carla M Koehler, Michael A Teitell

PubMed link: 20691904

Funding Grants: Role of Mitochondria in Self-Renewal Versus Differentiation of Human Embryonic Stem

Cells, Mitochondrial Metabolism in hESC and hiPSC Differentiation, Reprogramming, and Cancer

Public Summary: 

Scientific Abstract: 

RNA import into mammalian mitochondria is considered essential for replication, transcription, and translation of the mitochondrial

genome but the pathway(s) and factors that control this import are poorly understood. Previously, we localized polynucleotide

phosphorylase (PNPASE), a 3' --> 5' exoribonuclease and poly-A polymerase, in the mitochondrial intermembrane space, a location

lacking resident RNAs. Here, we show a new role for PNPASE in regulating the import of nuclear-encoded RNAs into the mitochondrial

matrix. PNPASE reduction impaired mitochondrial RNA processing and polycistronic transcripts accumulated. Augmented import of

RNase P, 5S rRNA, and MRP RNAs depended on PNPASE expression and PNPASE-imported RNA interactions were identified. PNPASE

RNA processing and import activities were separable and a mitochondrial RNA targeting signal was isolated that enabled RNA import in

a PNPASE-dependent manner. Combined, these data strongly support an unanticipated role for PNPASE in mediating the translocation

of RNAs into mitochondria.
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